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Abstract 



The digital phase control circuit of the present invention is provided with: voltage-controlled delay line VCDL1 in 
which differential buffers G1-G10 having a propagation delay time of 160 ps are concatenated in a plurality of 
stages; voltage-controlled delay line VCDL2 in which differential buffers H1-H8 having a propagation delay time of 
200 ps are concatenated in a plurality of stages; selector S2 that extracts a clock signal from any stage of voltage- 
controlled delay line VCDL1 and outputs to the first stage of voltage-controlled delay line VCDL2; and selector S3 
that extracts and outputs a clock signal from any stage of voltage-controlled delay line VCDL2. This digital phase 
control circuit 1 0 feedback-controls voltage-controlled delay line VCDL1 and voltage-controlled delay line VCDL2 by 
delay locked loops DLL1 and DLL2, controls the phases of clock signals with the difference 40 ps between 160 ps 
and 200 ps as the resolution; and therefore is a power-saving, compact, and high-resolution digital phase control 
circuit that suppresses increase in power consumption and increase in the area occupied by circuits to a minimum. 
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ffi»©tf fln*>W*i. • /NBflSOX^fftt^S^ 

S. #*Sfe*/M<*Sfc*fcffltt;<7 7T©iI 

fmwsz'i^ < -rs (waMtr -5) <,>©-?. ^ 20 

»ft©fcftte*ft&iWHf>lStttt7'a -fex j&s^t ft 6 
fto. ^©/c*. KlfcftJB. 7-a-fexfiJH*ifA3^S 

c i ft < mamnm *;H£ffl mama* mtf&z c t 

©Jfc#*>hlKK:»*.J&*i. %tt©SKBIg©#J&* 
4£1>5*I.£*<*S. -E©JS«aR©TtM»flFL 

rmsffli4*ja<. ><7 7*©&t»»«©&i,»*wwB <« 
mmm) wo, *«#**f^K*wr.&c i*™ 
•c*sit,^fij**^-5»„ 30 

[0017] gfc*tHM*4©A!!litt. #HH«# 1 ©26 

[sisxwv? mmi^x?) 3 ti&m-<onK.mmmmm. 

i. »^«EEiM»jffiE»© i a©ffi*K*ti-eti»*l 
U *r«©£»iSSl*fln*'«T ^r*jg 

asorfts i *©^-©sii*fjaiji^i> si— a© 

m=<DmEE®mmmm. t , )*-©«EmigB*&cMi 
r©«ff waKBi»©<Bin*©a*>6 * a * zm^m. 40 

t$®iT£. 

[0018] &ft^tBH*5©?tfl!t*. A^jSn/cBfT^ 

5£©#B?tE-e*iJW3 n/c 1 Xii 2 «±©f a ?{f 
ttJ*-r S y* J? £ ;K4tB$Uffllli]3§tc fet,^ r . f»-e©£Ji8 

ii^i, jg— ©«BEW»iffigii© i soa^K-en-en 50 
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mm v . mmoBmxsmtia^mr sa®^ ^ri 

j MgL-TftS i #©*-©«BEW«i!8H«£. 3f~ 

«©ea»j®©iffl*w-r sas^ ^7?: ksaufco-c 

E««jffiffi»©-S a fc HJ^T -2. i £«f A . JH 

-©m*iJ®iii^so'»H©s)ifii©ajii^*5-en-e 

ffHPaSSNUP&iBS'* »7 71CB, *=©WEfimStiIS 

n. »-«©ejftjis^w<b^-a©ga9«si^ffl<b© 
0-a©e«a^B$rasi>'»-@©ejK3i^ 
B#pa©^-rnj:f5 i b^3<^3n > ^-«©essss 
^pa <h^-s©{5tiiisB#r H i t (Dtifrsmzmmftmrn t 
L-cfn? d»M-9©{tffl*wwr4c t^tsii-rsf 

^ifJbtiffilWWHIS-r**. fflO. h. i. j. k«:@ 
h, i {C-^l»r«h^ ( i - 1 ) ©Wfli* 

[0019] Lfc^^r^mM^B©^©^^;^ 

ffiMSPSissK: . »-s©e»a5ii^ra tm~m<o 

^-a©em«@B#ra©c^-rnj: 0 t/hs < f^sn. 
m-m<ommmmmm t m - m<D&&mmmm tcomm 
mztmftmm t it * n ^ *«^©ffi*B*jww"r *© 

-C. dftttttSS" » 7 T©31MB#^ «fc 9 fe/h3 < ftS 
il^Wj^*!**. CnfC<fcD. ®il^*7 7y©fg^© 
Sfef>jffiSB#WI «fc 0 /J\3 C i s6J-C# 2. <b C» 

777 (Dmmmmz'hz < mMtrz ) ^s«ft 

^©•C. 7>IMBft/hS < f €./c*{c®?S^- ? 7 7 <D$k& 

777 ©iSiSf bdcff 5 ffiJW#©J*MRCWBi>< 
» 7 y ©^!©itJnCC#^tfi©«^©ie»I*Si feCcBS*! 

n. a*-?. a^^-^7y©»©itMc# i 5[aii§#wffia 
©*wn*«i»*Mi. • 'hmmm.(Dn^mmf : v>^^ 

/c. »«MB*^3 < V 4fc»{ca3Sf < 777 ©SMBf W 

%/h3<-rs (isa'fb-r-5) ^>g^ftt,»©-c, i*jijb© 

fcst>tei6afti&it-£«tME7'n -fe i ft h ftt». 

< matmm %>\>&mmm&*mm *> c t&x-z 

AS 1 oftO-C. a^!©jS!R|51S§©W«l^-/ 5 >ififi-Ttl 
Z>Ct K J: OftO i l» 3 6 
fC. — 5£©Hfift»©Tt?»f¥Orfl9H14*J^<. ^7 7 
*©tt(r>«ft©m>7>»« (jffiB^HH) Vfnytfm 

-S= Itfc, 3|s:HiK05©^?8©7*^*JK4fflMffllllllS«: 
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^-©miEsaspjB^iSosjBS^ '>7tkb, si =©m 

[0020] ztc&mmmeoimmz* mammsoim 
mo^^uvmmmisi^c^x. m=.<oms.mmm io 

nt %tc&(ommmn&5itenm^j& s tit >? u ? 

[0 02 1 ] Ltcf)^X^mm^6(DB ! m<D7 : 'J^)liiL 

mmmfflz-mic&ftu. ji^-^TCftgcc 20 

[0022] £tc*mmm7<Dftwit. *aum 1 ©n 
mm %m?zmm^ wr *®mmm l x & 0 , y 7 

Tl/>xi>a, f ft $ ft S^-cD^BEftiJiaiiiJff 

^£, fitrflW^a&B^fcW^S^^T** 
lt& £!f£ ~ ©SffiMSPilJliil £ . mr. ©HEE 

HS8 £ . Sif-©mE3«jIJi*£l©f5Jft *>©I3*> 6 * a 

[0 02 3] £fc#mm&8©^BJ«. AUStltcffim 

3&D#*ifinw»s n/c 1 x» 2 jsut©* p » 
>j7ru^?p^ $ n ©«eiww 

^BH©-SB(cfflaT4iMRIlB£*til*.. If!-© 
jffin g«*W»Stv »-©WE»«B« 50 
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B«©«>Ig>< -J7r tt. JB-(D«£liHl9Pjf^M««a 

Kfflwmmmzimfflw-rzmma v ^-^tcto^ 
i&ztiz ftmmzmnf? & tc&omr. ©mn9p«ex 

mr.<ommmms.xummi *> 5i>-rftfr-#*Hfti& 

Sft&££Mc. ffe#£fc{^T£a>SA>£^9&;l& 

^-«©e«ji^B#r^ £ !&-« ©ejsiiji^^ £ ©i^ra 
»-«©^8ii^fBs^i»-«©eiiiji3si^ra 
©^■rnj:'5 4>/h3<gffi5n > m-a©e^jiiiB#ra 
£^ -mommmmmm t ©b# iaM*ffiB»fi?^ £ l r 

[0024] Ltc&^x*mmm8<D$mi<D7 : z;z)i'ti. 
ta$u®iiHis§«cj:n«. ^-s©effiiiiiB#Fa£m-«© 
ea9®MB#ra£©B#w#*s. ^-a©G*Bii®B#MRo- 

m-mv&mMmmm tm=.m<om.mmmmm t comm 

■C. »«?t6* s ilii^ v7t ©)I*P$Rg<fc 9 < «c S 
£l-»"5^J** 1 A'5„ CtiKJ;«5. ji^^^^rCPlW© 
afeWSBtt^plBJ: t»*M»ffi*»5 C isWr* *i C> 

*?y©a&B#r.3£/h<*<-r£ (ina^b-rs) £>g«% 

-t©fc«>. KHN-tlfi. 7-n-fex^l ; SrtiA3-a-SC£^ 
< ^WffiT 1 -^ f;U&*B*iJ©@8S*«SW 4 C £ *»r t 

i/r«HttJ&J||< . ^77*©&t>ffift©m^«?<ig 

pJ^T*).5)£l,^^*5$>S <> #(c, *|HBa^8©^BJ 

mMt&<D&amm&'*y7ra. m-<D®mmmmKx 
•5©f . a»»< ©fiSK j: 4-e©ea»a®^ra© 
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?7t L/c C i (C J: 9 . ;<>7r ifcRO'-tz L £ 

C<h#r*£i^5fU*a*£>.5„ iliRlelSg (-feL^*) 
1 ottOT. Mfc©®tR0&©^&£-YS>7*7!)5 

r ti z> c t k. & h %mifi?L c & ^ 1 1 ^ s m * # * . 
[0025] ttc*&mm9<D§zwte. m^mm^K 

wtm £ ftfc^misiis i osmfr tt&mm 8 ©#p;§© -5 io 

[0 02 6] 

[0027] mmmm i 

g-r. ^^©^©^lwxy^^KitBfiJtaiiiissi 

momm i ©^^ £ ;K4t Bfotsuass i o hss^-c 20 

?vy ?{m<Dmm<Di/8o<,cm.%.2titcw-c$>&. 
[0028] rnmornm 1 ©9*s? Z)vmmm®& 1 0 

icyttbx. &mm j£<D&Mmvfflffl <* titc 1 x» 2 « 

m-@©eje®ji^ra deops) zm?z>mm^ 

-;77 (Gl-vGlO) (1 0©) »&LT& 

wmmm (vcdld m-mcoBm^mmm 30 

(200ps) «Tf4»<»7T (H1~H8) *at5( 
& (812) fflKLr«ci»Il©«E*lH»3ffiffi«l (VCD 
L 2 ) <h . »-©^Eft«Wjliii^ ( V C D L 1 ) ©Hti 

5StR L/c J-o-^ *ft#«ft-©SE$Offlj!i£tt (VCD 
L2) ©-eatettttTSiiiRlISS <S2) <!;. ^-© 
®£!W*8ljIJiii£l ( V C D L 2 ) ©<5Hu!p©©#> 6 f P t» 
ffB#^ffi0tHLrm*r^®iR|5|SS (S3) <b«« 

9-0«E«K9IXaill (VC DL 1 ) R^-©m 
E£*WjI®g! ( V C D L 2 ) JIJIP i» Zfi,- V' ( D 40 
LL1, DLL2) (cJ:OMHBW0Pdti. Ig-fi©£8& 

asB$ra (isops) tm-mo&mmmmm (2oo PS ) t 
©B#ra^ (4o PS ) ifi. m-mv&mmmmm deops) 
Ro*m-«©effiii}iB#fa (2oo P s) ©^-rticfco fe/h 

3<«je«S*i. ft-Ht<DCifti«£l3IHI deops) tm~ 

mommam (2oops) £©B#fyjg (4o PS ) *wie 

#m t r h r * jna*awiisi0B©-3tawK»r * s . 
[oo29]ai (c^tj: ^ (c. mmomm 1 ©t^s? 
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1 0 0 ilU«tc. ^*i^#ii60ps©e*S3l5lB#p^^J#o 
1 0 fStfOmtb* v 7 7 G 1 ~G 1 0 "CflteSS 

(Voltage Control Del ey Line) VCDL15; 
StsM&n yi>Jl-y' (Deley Locked Loop) D L L 1 

£ : Selector) S 1 tl. 5 

7G1-G1 0©tH^J{CjitRlelSSS2*5Jgi^§nT^)jX 

i o«. se*wi©^^^;nati*ijffl)iBi8si o o tmtt 
o . -en-en2oops©{asa5iB#F^>&}to 8 a©s»/< 

*;7?H1 ~H 8 -C^fiR^ *l/cSJEPfflBiS«V C D L 
2*$tfSiIP >*A-^DLL2*i. iMiR|5]88S2© 
m^JfcSiSSn. «E*W»iaBB»V C D L 2 <0 

SH«)^* ";7rHl ~H 8 ©ffi^(ca^iffl©jltRi]8g S 

[003 0] mmo V Zfr-T'DL L 1 «. SEESfliBIji 
iiiVCDLl i, fiiffittfim (Phase Detector) PD 
1 <t, ^t- (Charge Pump) CP 1 i, P-2 
AX7^b$ (Low Pass Filter) LPF 1 tfohWS. 
$n^„ SSP v ?)\>~?-D L L 2 tt. mEEIKHRIiSefR 
VCDL2i. (StBEb^S (Phase Detector) PD2 
<t. ?t-> ; *>7' (Charge Pump) CP2i, P^/>" 
(Low Pass Filter) LPF2i^6fSX3 

[003 1] SBRWO^fJKftffiiWaiHIS 1 0 0 <b|5j 
«{c. SiRBifSS l©4-o©A^^I NKB. *ft-e 
*1325.5MHz (i^Di3200p s) © ^ P ^ ft^C L K 1 
~4 CJ7rU>X^P^^) *5800ps©{4+IM=S:J#-7 
r. tE4ffi«*&$ne„ C<Dt>n?irfmCLK 1~4 
«. 0!l3.W:^b&l>:7;c -/XP i; i>;U— 7" (Phase Loc 
ked Loop)"C, 4 O© ftmC L K 1 ~ 4 ©^ig 

^t<h^n^n©{itB^ (soops) nm-iictezjt'jic^' 

IRtslBSS l«a»©A*«-?I N^P.*S->Pf©M«I?: 

jS^LrBxomrtc-c*^. -r%t>^. jiiRieiKs 1 

«. Mtt^P ? ^CLK 1 -3> CLK3-K C 
LK2-4, CLK4-2©4319 ^^^6— *f©^8b 

^ p v zim&miR b -cmmimmmm cdlim 

[003 2] mE*fJfflJil^iSV C D L 1 (C»fiS3*iS 1 

o ©©Miii^^ 77tgi~gi o {i-en^nieops©^ 
wmmmmzm*, mmn » f*-^D l l i ©»®$ij 
taw: ct o t as^ra*s— &crj; & j; 5 tcsijffli 

£. r&tofe«FBWtaijHBB»VCDL IB. l60p S x l 
0©=i600ps©S»3*i^K:ti«3ns. ^MflPiSSIS 
VC D L 2 5C«fiR3nS 8 S©^Sb^' » 7 r H 1 ~H 8 

- 7 D L L 2 <DWaW«KC <=t r iffi®B#ffl 3&5-^(C% ^. 
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L 2 «. 200psX 8S = 1600ps©^«B* s ^{Cffl«3 ft 
[0 0 3 3] 3o©jSW[6]S8S 1 . S2. S3©iS!R© 

ft£„ 3-?©jl#J[I]SgS 1 , S2, S3«*ti^ntt^ 

©A#iss**>e>&& i ttvmmmnzmiRLTWWtii? 
rcsb©[lisrc£>3 0 «*.«. S^t^iur. mmffl® 

imU V C D L 1 -C« -^tG5 *5ji^[g|SS S 2 

icz^rmvizti. mfrwrnmrnuv cdl2t«h» 10 

^••v7TH4^jl!R[5I8SS 3K<fc-3-CjiJR3*rC(,>&<!; 
ffiSTr&o CCDBf©m)I$IJ®®Jii^VCDL HC*jW-S 

25i«. i60p S x 5g=8oo PS . msBiwrnmrnvcDL 

2K*JW-5ii?I(i, 200psX4® = 800ps-C*2>^6. 3 

-oomvimffis i . S2. s 3 it 

^•C«1600ps©iiJIB#P^(C tt £ . C OSWfftttCCtt 0 . 
mE^IfflS^ V C D L 1 -Ctt^WlA 77r4 tfiiiRH] 

88 S 2lcJ:r>xmVl2ti. mi£fflfflmimvcDL2-c 

imtb>* v V r 5 ftSSttBBSS 3 K «fc -oTjStRS h5 
£ . «EEMR«BiKV C D L 1 CtfcW & I60ps 20 

x 4 = 640ps. «BW®l«Sii»V C D L 2 KfcW SilSI 
ti, 200p s x 5 =1000ps£&&„ Lfc^-jt, 3-o© 

aBRBR si. s 2 . S3 ©ae**s«r s <t . 
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«EWf»»ffi»VC D L 1 rttiliRHIffSS 2 Wot! 
VCDL2-CBSJR088S 3fcioT#-^©J:0^:#C^ 

fflMfflBStt V C D L 1 T«jStR|5JS8 S2KJ;-. 

© J: 9*ft l>£*rt y y 7 SrStFJ U HE{Mt5PjIS*iSlV 

C D L 2 -ctijl^ipigs S 3 tc <fc -o T ##©«t 9 /h£ C>g 

[0034] $ hicmmomm 1 jKtffi«isp@ 
ssi oci&f^cc-o&siR^i *#ML-c^-r4. 
*ib. ssmkwbb 1 *jhsh»wphk i o 
i>rtacffl*»6-i*s»^©aw?igHisi. S2. S3© 

^jMJRtt-^i i #gf$©iIS£B#P a 1 i tS^iBBBE^n t **** * 

^©j^ffl (32oo P s) ^i^ocs omfrLpa? t>mn<D 

u>*2P?*©jaJWK:*fU ffl;*j3ft-S«-^©*a», 

[an 
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(10) 
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all 
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°S8 

<si ■» 

°98 



•88 
•88 



° | 
° S8 



8 § 



>S8 



§1 



I o o 



111 

Till 



23 



'88 



'888 



'8S 



' | 8 

'§§ 
' g 8 



'88 
'?8 



111 a 
5?? 



232 



5!! 

58! 



gsa 

8S8 

O W f 

8S8 



888 



8 8 8 



8S8 



8S8 



111 



ass 



§f i 



:88 



888 



8|8 
888 
8 S8 



8 §8 



8S8 



111 

(as 
l99 



S3 



[0 0 3 5 ] ^UC^-TJ: tt» < 1 1 1 > *c*5l> 

-3 3Watf?Snr*5 0, a!RSWS2CCJ:or*BE«BBl 
iESlKV C D L 1 ^rG5 ©Ui*3WMJ3h 

TfcO, atRHBS3CC<tor«E»0fflBSS«VCDL 

or, ttffl ( i i i > ccb^rra. a!RigiBs i*6B 

*3h*Jttft*P**fl»CLK 1 -3©ilg»0psr 
*9 , «E«fUiBffi»VC D L 1 CC«s9&aa»800ps 
O-Cfe^ SEE»fiSP»3gJBIVCDL2«:*jWSa5i«20 50 



So 

coo36]tt»<ii2> cctetvttt, iiwusss 1 

3 CC cfc o r ^E3HJ®iIJ£S V C D L 2 <D^S6^' ? 7 r H 
2©a*#M!RS*iTtr>S. lk#ot, tt« <1 1 
2) «c*5^r», iStRlSSSS l*6m*3ti*ft**o 
9 ^fl^C L K 1 - 3 (Omm* 0 ps-C£> 0 , SffiMtSPi! 



19 

V C D L 1 CCfcW SilJI«640psCD-C& *) . WSffl 
fflIjlii^VCDL2(C*jWSji®«400ps©t?*€.. 
©Mm. ^ai^lO-Wpsi&oT, tfc® < 1 1 1 > iC 

i> ©i#{c, mjiztizzvyzm^otiLffififfimo 

fi[tB^c>t^or40psji^r^t^tf. #38 < l l 2) ic$]<o 
&7L h C t cc J; 0 ^a©(4tB© f n ? ?{i-5f ^tH;*^ 
OUT*?. mt>T2> C S. 
[0 03 7] |38KLT3 6fc{affi*»&-li4«tett. 
a 1 K^-rj: 5 K. tttB < 1 1 3 > — < 1 1 4 > - < 1 10 
2 1> — • • • — <124> — <1 3 1> -»• • •-» 
< 1 34) — (141) - • • •-(144)-<15 
1> • •— <154>-»<211>— • • <2 
14> — <2 2 1> -»• • •-(224>-(231) 

— • • •-(234) - <24 1 > — • • '-(24 

4>-{25D- "(2 54) i. jSIRHSSS 

2. S3©jl3ER^O^-5C£iCcfc , 3. 40ps©#0?<ig 

K. tt.i(254) ICttL. «I(311) 

&tB£40ps3!6ti-*C:<i:#i-eS3. 20 
[0 03 81 *1 K^-TJ: 5fc. Vm < 3 1 1 > «:*»«,» 
r«. SS?@8SS Hcj^-c^ftr^n^m-^CLKS 

- 1 $ nr*s K> . S^HK S 2 (Cj; -3 -cmEtlJP 
SSi&V C D L 1 (Dmb'i t> ? r G 5 ©tH^JWMiR;* *i 

r*$ o . jiiR[5i58s 3 cc j: ixmmmmmuv cdl 

-dT, 80S <3 1 1 > Kte^tB, l*>6ffl 
^Sn^»^K)i'a^i'fg-^CLK3- 1 ©jI5i«1600ps 

■c* o . sffimaBsssv cdli k*w s aswrsoop 

s©T*0. SffifWWiSS0VCDL2(c*JW4ji®«2 30 
00ps©-C*S„ -?-©tem. ^SM* J 2600psi^C->-ri<i 

[ 0 0 3 9 ] im < 3 1 2 > JCfc^TK. jSlRHSSS 1 
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CCJ; o-C^Sti^ n v i>mnc L K 3 - 1 #sjI!R;**iT*$ 

0 . jl^HSSS 2 fC «fc oT*EW!PiB»KV CDLI© 

5 , 7?G4 ©HWiSJR 3 fix is 0 . Sf?08S S 
3 CC.J: -o r«EE*W»aHiKVC D L 2 -^tH 
2©ta**sSjW3tirt>S. «»<3 1 

2) fcfci>r«, StRlelSgS l a^m^SttS^tt^a 
? ^ft-^C LK3-1 ©S5I«1600ps-C* K) . WEMffll 
iffiffiKV CDLI (C*jWSjffiS»640ps©t?* 0 . S)E 

C D L 2 K*iWSjffiS«400ps©t?&S. 
^■©tem. «£jfflffi*»2640ps£&r»T. t»» <3 1 1 > 
KM L 40ps[4tB*5S5i L-tl,^. 

[0040] mmcvxzhicmsz&h&zm&tz, 

m. 1 «fc ttl(313>-{314)-<3 
2 1> — • • •-<3 24>-<331>-- • • (3 
34> — <341>— •• • <344> — <351> — 
• • • (354)-{41 1>- • • --(414)- 
(421) -• • --(424)-(43 1)-- • • 
-(434)-<441)-- • '-(444)-(4 
51)- - • •-(454) i, jliRlilSgS 2. S3© 
&!R£$J»)lkS.-5C£(tJ:9. 40ps©#JK«|-C*ci y 9 

<4 54> ©#«. «» < 1 1. 1 > CC^&^SCiCC 

j; o aMwcc40 P s©^^-c^ p », zmmmwr & c 

[ 0 0 4 1 ] ttti < 1 1 1 > ~ <4 5 4 > £±&©MI# 

1 tt3!*R:ttJ ij »^.ti«. 40ps©^«S|-C * P 9 ^fi# 
©{iffi&M&S-tfSCiasrSS. *2CC^J: 

^cctb^Sti-rfem*. I2K. S§te©J&® l©-?^* 
;na*i*(i®B88 i o zm^xmuzmubzazm'Som 

1RH1SSS1. S2. S 3©§3SJRt^<t#SI5©a55^ra 
±«£>I*5llll£*inLfc. 
[*2] 
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888J8 
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88SJ8 



§§§ 



8|8 
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858 
8 S8 



888 
§§§ 

§oo o 
£8 3 
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888 8 



«5J 



$3 



gf s 



828 
888 



898 



888 



888 



8 ? 8 



8S8 
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[0 04 2] «±cd <fc 5 icSSSt<0J&« 1 # JHSffl 
ffHtfSJHSS l 0 tc <±ntf , 40psfc>#»ter* n v zm^z 

ci*r#fe. lattDJKlBio^^^fiEffiWfflilllBi 



Wlggl or», i60psSV200ps©(a»ilii«FHI*W'r 

[0043] mmojtmz 

so K#^0^4»Htt2 *A*HW«iiK2 
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0(C-?#H2*#I8l/'CttWr*. H2tt#IHH©** 
©ft*fi§2 ©9^*^ftffi$IJSl|B]8g2 0 ^-riHlSSH-Cfe 

p ? ?«^©JSJW©v«)tefi^$*xfc0!|-C*S. 
[0 044] mm<DWM2 ©f^ * MSmm&tkZ 0 
B, A* S ftrcf?r5£Jiig$© '^rU^JO-; ^fS^f 

tc»u. ttffl38«Bf3e©»»ttriwai $ ntc 1 xb 2 
or. ^-«©ei«iigi^ra deops) i&wr-sas^* 

(B0~F0) £h!3 (h = 5) ««t/rfc*>. 10 
CD ^-©fltEEfrJ®®^© i St ( i = 6 ) ©til* 

fc^-tt-efts^u ^-®©etg®MB#p^ (2oo P s) * 

St4jSi^?7 7 (A1-A5, B1-B5, Cl~ 
C5. D1~D5. E1~E5. Fl~F5)£jS 

( j - 5 ) jgjgLrfc.*, i * ( i = 6 ) ©J»z:©^)EiHj 
(jKS^?7tA 1~A5, B1-B5, CI 
~C5, D1~D5. El~E5XBFl~F5rft5 

wssm&m) i. m-m<D&mmmmffl (2oops) 20 

7 r (X1-X8) £k!9 (k = 8) 

asorft4*=©«ffii«BHiasifi (>IJ£^ ^txi 

~X8rttS«EBWWiBB«) *-©«fflWa«Hi 
«RW»-©«EHWISiiiH«©<5m3&>©« (aO,aOB~f 
5,f5B) iPbfUy ftmZWWBils* fefe&KOt&O 
fcf a 7 ^fi#*mH©m)I$iJlijl5ii^©-SB«:ai* 
-T-SilfRlslSg (S4) SB— ©WEMffltiBBM 

RC^»=©«E«BBHB^**h*tijBlci 9 ?;l/-7* 
(DLL3. DLL5) (Cj: QflftSMffllSi-l. ^IBH© 
«£EM8PjSBEtR©SiHiE'< »7? (Al^F5)Ktt, 30 

(DLL 5) KJ:»)*fiJESn*^»«*ltJ#f 
jEBEMfflNtEEXittlift (£3§M8Pffi#2 2) tfftteS 

n. »-«©easss^ra deops) i^-«©effiai 
w$ffl (2oop S ) i©B#ra^ (4o P s) m-mv&B. 
iSMmm deops) so*^a©feisasB#fa (2oop S ) 

(I60ps) i^-®©effiaSiB#P5 (200ps) £©B$RSg 

( 4ops) imR^mm iitfo?* «^©ttffl*iw» 

A1-A5. B1-B5. C1~C5. D1~D5. E 

i-e5xbf i~f s-ctezmE.mmm&u) ©5% 

>PU < t b-V'g&MWBMM <«»< 9 7 t F 1 ~ F 

5 vteznK.mwmi&m vmmu » ^-7 (dll 

4) JCfcOJMBWfflSft. 4&©&-©ttEI!Mia)IS8( 
(jU*;<9 7r A 1 -A5, B1-B5, C1-C5. 
D 1 ~D 5XBE 1 ~E 5-Cti:ZnE®!ffifflm) <D& 
jBE'<?7r (A1-E5) KB, lRIB-OttJEMfflljS 
®»%«jBlMWr4jBSa 9 i>)l-7 (DLL4)(C<fc 50 
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mm (m&mm^2 1 ) *i&i&s*vc*ci9*«#© 

[0 04 5 ] jl&D 9 **-^D L L 3 KB. f4*BJ±$$ 
HPD3t. ?t-^>7 - CP3i. P9AX7./JU 
*LPF3i3Wfl|it6tl&. S&O » f;U-7D LL 4 
KB. ffifflJtlHBPD4&. ?t-y^CP4i, 
P^;<X7 .,;U$LPF4 £ft£. tTFKHJS 

©»»2 <D?V $;U{4ffi*WllSS 2 0 o«ff(co»»ffl 

[0 046 ] figJleWO^^^ttffilWffllBR 1 0 0 its] 
filK, iliRHSSS 1 ®4ooAA»f I NKB, 
ft325.5MHz (JU832O0P s) Oi'd-; f (f-^C L K 1 
~4 CJ77l/>X?D^) #800ps©{4tB^£8f-p 
T. W4*lfl«&3h*. C©i>P 9*{f#CLK 1~4 
B. #!l;tB07jsL&(>7:£ -fXP 9 ?rt--7(Phase Loc 
ked Loop)"?. 4 O© ?B>; fts^C L K 1 ~ 4 ©J^i& 
®t£^tt^*a©{4t@£l (800ps) (CftSJr^K^ 

mmstirAJiisi* 1 NKM^*i>©t*5. » 

JRIUSSS 1 Blfi^©A*S^I Nj6»6*S— *t©IBft* 

jW?Lt:8ioa-i-*>©-c*4. -r^ct>%. sirieibss 1 

B. itt^Os i'ff-^CLK 1-3, CLK3-1. C 
LK2-4. CLK4-2©4ii')'5^^6— *f©M«J 

i>o -yfrnn^mvih-cmM^'j-iT a i . BOMfi 

ffltb^l§PD3«:ai*^S 0 

[0 04 7 ] jijSP7^;l/-7DLL3B. 5©©Hatl 

s„ cwsgiwMati-'^y^TBo-FOB. -€-n^ni6 

Ops©e^®JIB$F^^}#^. SSiP-, *;U-7DLL3 
■T^t>%a5in9i'^-7DLL3B. 513 

©^tt-'-f -^tbo-fo (DB&mmt y 7 t u >x ^ 

a 9 Zfrh 1 /4Jl»!©{4tB (soops) *s-rn/c«^i*s 

in— &mcrj:^j:^i,cmmmmsri, ieo P sx 5©=soo 

[0 0 4 8 ] ilJRia&S4». ^tt3 6*f©W*aO,aOB 
~f5,f5B© i 5^©2 2*t©ttl7: (EI±a9»W3tiSM«) 
^*9 7r©tH*) ifih l*l<DmJjZmiR?Ztc#><DM3& 
■€$>*>. «io?*A-^DLL5». 8IS©^S6^'9 
7 r X 1 -X 8 ?ttl$3h£ttEi^&£tt&fl*.. S 
«@BS4«:r«RShfcm*fi#*5«lftS*ii. c© 

8&<DmWl>i 9 7 7 X 1 -X 8 «*ft-e*l200ps©fiJB 
jfflii^ra*^*. iliIP9i'^-7DLL5©7¥S$fIfflI 
ccj: o r SJiB#^*i— 5£(c •& J: ^ (c*W S tir (r » S . 
-r^cfc^ajla 9^Jl/-7DLL5». 200psx 812=1 
600ps©H»!3W?IHcSB«3n4. 

[0 049 ] 3 0 ICHIil^' 7 t A 1 ~ F 5 IJ^n^ 
niio 9 i7;L—7DLL5rt©^atl-'f97TX l-X 

CCDii^-^7Al^F5tC[J, jigp9i';l'- 
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& 0 tfcffitb«8PD4tt* iiA-;77B0-F0, £ 
8&^* !?7?F 1 ~F 5 £ffij&Ll800ps(D>i&^®*£WT 
£^»J* P 9 *©#*ffi#f 5,f 5B*»63W* £ i fcCC, 

y v a i *aaL2oops©*8^B5i*#"r4^ 
^t-y#>^cP4(cw*Ts. ft-y#>^cp 

4 + P^U7 ^l/^LPF4«, fifflJ:b«SPD4^ 
6©fi#«c <t 0 200ps<Dea8S5iB$H^{So c fc 5 CcjBS 
MM§* 2 1 ££0E LSHSfr^ ^7A1-F5^*3 
ttl*r o C(D<fc^Cc % i»^?77Al^F5«:tt, 2o 
©ilSP^^;I/-^DLL4 4 DLL5teJ:9£J5R3*i 

20©H09^K^DLL4, DLL5» 

p ^ ^;U-^D L L 5 F*g<DiU&^ ^ 7 X1-X8ti 
»/^77Al-F5 iOJBg»M*li«-r * C ti»V 
200psflWBK**MlLri>*»iayir>U-^ i D * 



160 



360 



3 1 4 

200 I 400 !%%£6O6^g%^8603 1000 , 

7^77//iTSv 77x7777. wZZr. 9557/777TEv 7*7777771 £wZ ^ 
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*LL5B, W^^TO.T0B~T7,T7B*>6^tH 6fl 

-e©i 6ti©*a 9*©ffl&cc«fcoT« v >o»? 

■So *©£ 5 aft'<57rAl-F54ig 
n 9 d/;l/-^D L L 5 iO^if ^itL-r CfteSrlEgO 
T. fflttA„7TAl~F5©^K§BS«fiaHctf6o# 
*5£G-rfe, iiSD^d/;U-^DLL4?:ffl(,>-C(,>tl 
«. jl@n ^ ^;l/-7'DL L4©*g®K:j: oti»/< 9 

©r*3. a*f. tt*BJt«SPD 436J. 'J77i->x* 
©eaaiis^ra©<as«i: J: a +4 «fc 0 « 

[0 050] 5 6tc||ife©J$iS2 ©T^^HitSSHJtSlHl 
8S2 O©J&mco#02. *3RC«4*#JHbrttW 

[005 1 ] ^©^»2©7*y*Jl/tflffllWa^i&2 0 
«. 40ps©afei>jffiS^ra »5yU 
>Xi/D 9 ftm— JSJW (40psX40=1600ps) #{£T?j!>> 

«. mmmm 2 ©^y * JH&f afwaamffi 200^,7 

T©ie?iJi*©tti*i'n9 ?fi#©iB395m£©Hflt& 
TnO/cSnNfe-S. ^3©WWg)5^«^-©S*0 2©^ 

[«3] 

: 200psBuf f er 



Sf&Ij : 160psBuffer 

o&m^xmazMh&zm&vmiR&ms i. S4© 

SiSftttSS i &SP© jIJ*B#f!5 i *e£j££l$IBI i £ ft 
C*i&i. 40ps©#f}?tre 'J 7 r U>X^D 9 ^ 
©JS»3 (3200 P s) £fc>mc8 0 3s#L*a •> 4>(i-sf©{i 

tScffis^— r*»-3jgittfl«j«:— 3E©^»*firii!S6'C* * c 
ftfc. Si4T?«. ffl^OUTfifi 
lLh02©ai^TO,TOB©^{CRS^L. S/cjSJRIHSSS 1 

<ba»oaBS4©iis**iai/ri»s. 
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[0 05 2] *4fc5Vrj;5fc t #38 < 1 1 1 > *Cb<,> 
rtt, iltRHBSS lK:<fcorH8&^a->^fi#CLK 1 
-3JWKRSftT*$9, »JR@ISS4K:j:oTl£«i^5r 
7? DOOtB^dO,dOB*iatR3nrt^o L/c^ot, 

tttB < l l l > fcfcortt. i!!R[§ISgs i ^em^sn 
SlB^o^MCLK 1 -3OiI®«0psr*0, 
y r B 0-D 0 tc J:4iIStt480ps©r*S. 
*<D*S:3I % *8^iI®#480ps£&oTC>S. 
[ 0 0 5 3 ] ttflt < 1 12) (c*5l»r«, iilRHISgS 1 
a-5ti^CJ9 ^ff-^CLK 1 - 3#j81R3ftT;b 50 
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0. jKRHBS4CC<tor«»/<!!r7TC lOUJAd.c 
lB*WR3tir^i. Ufc^ot, tttt < 1 1 2> ecfc 

CLK 1 -3OiiStt0ps-C*0. i»^^7B0 4 
CO, C l«C<t*jBBEBS20psOr**. IB 
£SJ£#520ps<!b&oT, CM < 1 1 1 > iC*fU40ps{4 
ffl**i«£0TC>S. Wc^ot, «B(lll>©iS 

XAOpsm/o-V^tl^ tm (1 1 2> CC«J0***Ci 

[0 05 4 ] BttCC S 6«Cfl][tB*iI6l*4»^tt. 
*4CCS%-rJ:5CC % tt» <1 1 3> — <1 1 4> — <1 
2 1 > — • • <124>— <131>-» • • • < 1 
34)^{141)-^- • • (144)-(151>-> 
<1 5 4> 3WSKS40«R««|i)ftjLS 
C i cc J: 0 , 40 P s^^P^-C^ a 9 ^«#*ilttWCcW 
arrsct*tfr**. s&cc, «a» < 1 5 4> &c*tu 
ttffi <2 1 1) {4tB£40psiI6tf&c 

[0055] <i4K:*jVrj:5K:, tflS <2 1 1 > ccbc* 
Ttt, SSJiffiS 1 Kio ti»^n ^ ^jf^C LK 2 
-4aWIR3ftT*5«3. »Riai&S4fcJ:oTlMtt/<* 
7 7 D0Offi^d0 f d0B*^jlJR3nrC^o Ltc&~yX. 
ttfflt <2 1 1> fcfcOTtt. ajWEKS l*6Hi*Sti 
o ? fm-^C L K 2 - 4 <DiBffi«800ps-C* 
8ft^?7 tB 0— D 0&cj:SiI®tt48Qps<Dt?* 

[005 6 ] Race S 6CCfflffl«:iI6tti»^«. 
*4fc5Vi\fc5K:, <2 1 2> — <2 1 4> - <2 
2 i> . .-»(2 24)^(231>-^ - • • — 

(2 34>-(241>-»- • '-»(244)^ (25 

1) • (254) t % miRmms4<DmiR*m 

CLK 3 - l*3BRLr % tt» <3 1 1> - (3 14> 
^(321)- - • •^(324>-(331)-- • 
• (334) - (34 1)^- ■ • (344) - (35 
l>----<354>4, a«?HBS4©J»R*W») 
BW.*. Mttc. MRBRS ltcJ:o?fttt»a9»fil 
^CLK4 -2£iiltR0T, tfc«4 11)—- • • — 
<414>-(421>- - • '-(424)-(43 
1 > — . • .-<4 34>-<44i>^. . . — <4 

44) - (4 5 1> • - -(454) <b, StRBK 
S4<oaH?*ttJ0»iL4. £*>GC, ttl<454>0* 
«. tWB <l 1 l> ccWO»*.*c<S:Ccj:ijasttW«:40 

[0 0 5 7 ] ^ ( 1 1 1 ) - (45 4) £±j£<DJK# 

m&> s * <& c <b j&s-c * * o 
[0058] tUrcDcfc 5t,cmmmm2<DTi;d? Jims 
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8i«|5|S82 0 (c <fcft«\ AQpsO^mmv^ a v ?m^z 

*gag-*- s c <t cc j: o z d ? »g^i^H«i 

*BW»@»2 OT?tt. 160psRCX200ps©{a»jSS^Iffl* 
#r4 2«©SIJ£Ay #»tfe*40ps£ L/C 

[0 05 9] HJ6©^!S3^ff{C2tt#6W©3li!i©JI5SS3 
^ ;HatB$iJ®)@S§ 3 0 #S 3 ?r#M 0 TIS^ 

[0 06 0] ^©^3©^^ Z*tf[tiM9mK2 o 

teat ur . ffiffl*s0fs©^-«?eB-c*iifflisnfc i x«2 « 
^x. m-m<Dimmmmffl deops) **r-r£iij§A 

^77 (J 1~J 5) (5©) *«t,rtt»K 

'J77u^*d.;9 a* $ ft &sr-©HKiW9P 
assta (as&K -j y 7 j i - j 5 rfe scEEMaijes 30 

«) i. $^il©&fltiEBI$N (200ps) 41TJ-*>BE 

'^7 7 (L 1~L8) £«$t© (8©) 

9— ©SEEtlKKEffiKl (aSt* 7 r L 1 ~ L 8 £ 

ssku oj^mm^yyy (ki~k4) (4 
m mmu-ctezyj ?v ? cassis o i ) m 
-©sEE^aiffiRoMn^ia^e^ci * 

?*«iiaig on (D-mmicmjj-rzmtR®® (s 
5) <t^{tA, 0— <DnKwmmfmRvm-<Dwiffl 40 

8KIHI(l3*«*tl*tia3SO » * ^-7" (DLL6, DL 

L7) K.j:K>mmBm^ti. m-v>nE.m®mm<D& 

mm^yyy (J 1~-J 5) «. l&-©ffiK3H|PiI*£iS§l 
*»»W«rr*fflEn?d»jU-:/ (DLL 6) tc<fcr>£ 

**KHWi»-r*»£a?»*Jl'--:7 (DLL7) {C«fc<3* 
y -v fililUSS (31) ©£«J£aBB'<» ^ r <!Stt>< 50 
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•^7K1-K4) tt. *-©ii5l*flffl)mE (iGSMffil 

(SSiMffllflr? 3 5 ) ©5<3(,>-rft#>-# (jB&MHI 
#3 5) WShSii^ flW (S5£8HJ8!«B-5t3 
4) **>«|&r**>5*»*W«3»AS«MftlIB (3 2) 

ijwwtz tix^<D&mmmmrmm-moB.mmmmrn 

(I60ps) <hm-a©OSjiMB#K (200ps) iKWSSliJ 

SEKSh, £|g-«©e!RjBgRN deops) i*-g© 

immmmra (2oo ps ) i©^ai^ (40ps) m—m 
<D&fflmmm® deops) sow:2tt©£iRji&B$n© 

deops) <t^-«©eJSii55^K (200ps) i©B#^^ 

(4o ps ) innaamnt lt* n ? t{m<D{m*mm 

[006 1 ] mUa v L L 6 fC«. ftfBJtiR 

SPD6i, ^f-y^^CPei. q^;«7yA 
d?LPF 6 i*5I^6nS. IS07^-7'DLL7 

a>);«7 ^;U^LPF7t*i<i^6nS. JiTFfcHiS 

©^.H3 ©-^y $;u[ati$ij©[iss3 o ©tofftco^^ffi 
[0062] &^<OT i v*A>wm6mu i o o tm 

««:. MiRIUSSS 1 ©4o©A*iST- 1 NfCB. -?-ti^ 
n325.5MHz (m&3200p s) © i7 a v ffg^C L K 1 
~4 C;77U^^Ov?) *5800ps©{4tB^^o 
r. ft4tafl»&3*a4. C<D^ U yi> m^CLK 1~4 
B> WI^.{*a^L^I<^*-fXciyi';U-7" (Phase Loc 
ked Loop)T\ 4 o© ^ n i^ff-^C L K 1 ~ 4 ©^iS 
^!i^n^n©tttl^ (800ps) ^-{Cfe^i^fC^ 

a»?i/r«i»)a-rfe©t?*4. -r^t>^. ^jresss 1 

ii^O^i^CLKl - 3. CLK3-1. C 
LK2-4, CLK4 -2©4il0 ^^^6— *f©MS6 

JOi 1 i'M^*®^ L r^tt^' v y y J l RO'fifflltiK 
sPD6{cm^-r?.o 

[0 06 3 ] ilSn^^^-yDLL?!*. 8©©^ltl 

c©8I9:©^s(j-'^>7tl i - L8«, -en-eti2o 
ops©taaaiSNFra*^%, mo ^ ^;u-^d l l i 

nr^s. -rtsio^mmoy i>)v~y'DLL7 a, 2oop 

sX8IS=1600ps©J§l»i*5^(cfflfll3nS. -75\ ilii 
D-^Jlz-yDLLStt, 5IS©^Sft^*y 7r J 1~J 
5r^3*i4^JW»iHffiB*«it*. C©5©©^ 

sii^* ^ 7 y j i ~ j 5 s*. tti^tixGopscD&mmmm 

m*ft%. WfcUv ^JU-^DLL6CCj;0^§nS 
iB®WW«^ 34iaJin^^jU--7-DLL7{cJ:f)3fe 
RSStlSil^Jaie#3 5 CC <fc orjffiffi^FlBjW— SKtt 
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SiSifflffllStl-C^S. iI5l*Wffi#3 4«. -40ps© 
JBg«FlB«:iMWrSfc«i>©fi^'C*4. iISE«0ffllffi#3 
5 tt. 200ps©®MB#P^{C$IJia)-r £fc&©{i-src*£. 
Hd7 W-T'DLLBictt, m8S5:iHi5T*fc&© 
*%MflPBB3 3*J#J03nrt»4. as ci 
DLL6«. ign? *;l>-:/DLL7^£»jR3ft)te20 

|5]8§333JP6A*$tl-5 - 40ps© jl52B$W tC^UtaJ^ 5 
tfXDSM® m&*SftI# JMCiT, 160ps X5g= 800ps 

a>Mmfi*&Misti&. io 

[0 064] jgjRSKS 5 «, 5*t©m^il,.ilB~.i5.i 
5B*>6 1 >Pf©tH^*3lJR-r-Sfcfe©[5]|{S-C*-5.„ 
[0 06 5] S/clM * y ? ?jI®[51J&3 1 tiffi^jS 

■CS>4. 1M * U ? *SK£iai»3 1 «mq » 
D L L 6 rt©^S6^* y y 7 J 1 ~ J 5 <h|WJ— J£Kt?J&fi£ 
$hfc4SOS»A?7 7 Kl ~K4r#JjR3*vC(,> 
■So *fc. -y-f f 'J » *jS5*Ih1B83 1 (CKS@MfflHS# 
SBaWstKAttftSn-C^a. OUtHR3 2U:. Ho-; 

d7 7- d l l 6 h (Dmmumm^ 3 4 ^raei-r s /c 20 

#XDi><DV&2>. #Jffe@B&3 2CC« v Sift^'^rK 
l~K4CT<i:«:X-Y ? *J*f-SWl~SW4#t»W6tl 
T(,>£>. ^-r^I^SWldiOFF (Bf) ©Bttt. M 
Vv< v 7 r K 1 tt. iI£IH8fflHt 3 5 ©«&£gtt. 
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^-Y ^^S^-SW2~SW4CDl!)^<i;Mtt^*^7 
r K 2 ~K 4 ©SfijlJI^fKi©re^4>K«-C* 3„ 

[0 06 6] HJ^^CLl.XCLl-CLS.XCLS^W:. B?IB 
'J77l/>X^a^K)it U#&?fife40ps£l3FO£it 1 6 
ffi (*Hft»8*B) ©*0?*«#aWCCHWjS*.S. 

[006 7 ] 3 6tc**©Jl5«3©f t S?**fit*B1W»Il 
8§3 O©«jf'FCCO#0 3R!>-^5?:#ML-C^-r.5 < , 

[006 8 ] HSS©Jf^3©7 I y^Jl'{4tB*IJffliaSS3 0 

«. 4ops©sti>jiSNFra ifmm ©SEfb*. y^ru 

>X £ a £ £ |5l— jgW ( 40psX 40= 1600ps) #fl[-C*> 

{itB£S6t»-£i§-&©jIMSS§S 1, S5©#jI!Rtfti 
<fcSSP©ji^rat^^3l®^rai«r^T*r*.5. C 
40ps©#fS?fiE-C 'J77U>X{>Q^ ©jg$3 ( 32 
OOps) £i^fC 8 0m?O7 *ff#©{4ffi*JfMffll 3 

*©S»|CC*tL. ffl#3ft£*a**fI#©GtfB*H$>- 

t?*ioa^8«j«:— ^©^»?eg-eiise-c#s c t4^L.r 

lr>S„ &*S. *5-C«. ffi*^OUT«0!lLh03© 
m*xcL4,xcL8©*«:KSL/. $/dliR(HS8S l iiiJR 
08SS 5©iBg*«l»l/rt>*. 
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[0 06 9 ] ai5te7n-rj:5te. < 1 1 1 > 

7 7 j i<Dffl^.ii f .iiB^atRsn, x^;^swi 

^OFFt*^ X^^^SW2-SW4^0NT 
$>Z> 0 Ltc&~>X. tm < 1 1 1 > CC*$t>T« % BBREI 
3SS l^^Hl^SnSSSb^n * ^CLK 1 -3<D 
25£&S0psr£>*K mh^Wy J 1 te<££i!5£«l60p 
s, 'J **jIS£1IS83 lCC<fc£Hiia*680ps (*<D 

5%, Utt^^^rK UCJ:SjI®«200ps, £tt'*? 



50 



^rK2-K4CCcfc^aiJi«160psX 3 =480ps) , gft 
rtvVr L 1 — L8^Cct^>jl^«200psX8 =1600ps"C 

[ 0 0 7 0 ] :Rft < 1 12) fCfc^Ttt, il^0SSS 1 
fc<fcoTgtt*n**ff#CLK 1 - 3 &MtR2 tvtfc 
0, iSlRIHSSS 5 5Ciotltt^^7T J 1 (Dffl^.ii.-j 
lBtfSJRSft. *-/***-?SWl. SW2#OFFT 
£>9, X^^i?SW3, SW4*iONt*5. U/c 
^r>r, ttlB < l l l > fcfcottt, ilJRtelSSS l *»6 
tB^Sna^lb^P^^ff^CLK 1 -3<DiI5*teOps 
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x$> *) . mm^ -j y 7 J l cc <fc 6 j§M«i60ps. tf-f if 
V v ^a^HI8S3 1 «CJ:€,aji*5720ps (^©s g 
?7tK1, K2KJ: ^>il®{J200psX 2 = 400ps, 
Mtt^' ?7rK3> K 4 tc «£ £ jlii«l60psx 2 = 320p 
s) . »^7rL l-L8{Cj:^iiJiW200psX8 = 
1600ps-C&&„ -€"©iKS, *t£-jI5i«. 2480ps£&oT 
Ofc*SoT. tt» < 1 1 1 > ©i#K. W733ft 
Si-o^ e#©ffi«JM5r3©ffiffl«:*f L- T 40psjtA,r 
t,>ft«. < 1 1 2> (C«0*A*CiKJ:»3BfSao 
feta©i>o >^fg-^?:ai*^OUT*^ffi^-r-5.C<i; 10 

[ 0 0 7 1 ] W.m < 1 1 3 > fCtel^Ttt. iltRHffiS 1 

9. lRORS5ej:otit;t9 7tJ i©HWm,.i 

lBtfiStRSft. X-f^f^SWl-SW3*50FFt 

<i 13) tc*$i»-c«. jif?@BSs i^e.m^3n 

S^Sbi' n 2> ffg^C LK 1 — 3 ©j!JI« 0 psf* K) . 
^tt^' !>7rJ 1 (C J; SiijS«160ps, 4? 'J 
M®ffi3 1 «Cfc .2,5151*5 760ps (^©^ 7 20 

t K 1 ~K 3 tc <fc3jg}£W:200psX 3 = 600ps, ^86^ y 
7t K4{Ccfc^3®^(*160ps) > it^777Ll-L 
8K«t^ilJi«200psX8 =1600psT$>S„ ^©i&S^. 

m&mwa., 252ops£&-?ru£„ L/ca^-r. 

<1 1 1) ©&*«c. HfcfrStiS*P?*{t^<!«B** 
»fSB©fl[ffiK:»OT:80psJi^i»ft«. Vm <i l 3> 
ictJJ 9 £ C £ fc: J: 9 Bf HOfiLffi© * cj ? * ft W 

u T#>p>a?nr £ c t #-cs 

[0 0 7 2] H«(CL/r3 6«:fl[ffita6l±4«^4. 
*|5 (C^-T cfc "5 (C. t^flS < 1 1 4 ) — < 1 2 1 ) — • • 30 

•— <124> — <131>— ••• (134)^(1 
41>^ - • • (144> — <151>->- • • (15 
4> £. MtRMffiS 5SO'W^lHl8S3 2^9M*C 
£ tc «fc o . 40ps©^»«6r *ff jii&ffJfcflHjaJ 
t4Ci*5ttS. tt» <1 54> «C*TU tt 

tt <2 1 1 > K.ty<0®iZ.Z>t, tlffl*40psa6-tt*Ci 

[0 07 3] *5CC5Vi\t:3K:. tfft <2 1 1 > 
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r«. «Rl»SlK«t-,tJ6«>0»^CLK2 

7tJ 1 ©ai73.il, ilB^jg^Stl. X^7^SW1 
*5OFFr*0. 7>-f'j^SW2-SW4*sONt 
IfcjJiot, ttS < 1 1 1 ) K^OTti. jUKIhI 
8§S 1^6ffi73^n?.^ail^n -j fis-^C L K 1 -3© 
ii5I«800ps-e$) <P . MUS^* V V 7 J 1 (C i SiIM«160 
ps. •tf-l' * 'J ^SS@e3 1 «CJ:a«SEaJ680ps (•€• 
©5 ^7tK1(cJ: -5>®ii«200ps, 

^7TK2~K4«Cj;^,aiI«160psX 3 = 480ps) . ^ 
Sti^ v 7 7 L 1 ~L 8 5C J; 2,515i{i200psx 8 = I600ps 

-e©Mm. 324o P si^o-ri^„ 
[0074] mmcLx $ (bicmBzmh-ezm'&te, 

j|5 (CjjVT «fc 5 tc. t£S& (212)-»{214)-(2 
2 1 > • • • — (2 24>-(231>-' • • — 

<234> — <241>— • • -^<244>-(25 
!>_». . .^(2 54) £. jlWHIggS 5RVim® 
8§3 2£i?J<5&*.. 3<5(cjWliai&S itcfcoTiafc* 
n ? i'ft^C L K 3 - 1 ^offiRL-C. tttt < 3 1 1 > — ' 

(314)-{32 1)^ - • - ^<324>^<33 
1)-* - • • <334> — <341>-» - • • (34 
4>^<351>- - • • <354> i. araBS5 

R&mmm 2*w<oikz.z>. im«cc. jmiriiks i 

ICji-oXmtoZUy ^fE-^CLK4- 2 ZmtRLX. 
S84 1 1 > — • • • — <414> — (42 1) - • • • 
^<424)-{431>-^- • ^(434)^(4 
41)- - • •-<444>-»<451)-' • 

(454) i. mt®&S5RZfVm®&3 2*®*)&i 
iLZ. 5 hlC, < 4 5 4 > ©*B. tt» < 1 1 1 > 
teti) <o &%. Z c <t (c «t 0 a^Wfc 4o P s©#j|?|ji-e ^ a ? 
i7«-^*SIJfflf £ c £ #r * £ „ 

[0075]«I(lll)-(454) 4±ai©JB# 

■t \immc , m q Jft^ntf . 4op S ©^w«i-c * a ^ft-^ 

©(4+l*3list>$-a-Sc<t^t?#S <> ^6tc. J|S6©BS8 

3©^f ;i^tB©jffliB!S3 o *m^xmuzm#>zm 
£ msicMLxmrn) ©siRinsss 1 . s 5©satR 
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[0 07 6] fc*±©<J: ^(clllfecDJf^acD^^f ;M£tB 
SHJfflJIslSg 2 0 (C ct*T.«. 40ps<DftMm-ef a *ff -Sf £ 

*fJ®08S 1 0 0 ccib*5 4 1 (c-T S 

mmrs deops) tm=.moBmmmms (2oo PS ) £k 

~K4) ZimLtcCtlCj:!). ^•;77S!M'feH' 



[0077] mm<Dmm3 or*?* jihhbmmibs o 
d » *<i-**»a3 sa«'< ? ? r ©use: 

gg-f £ CiKiSi'a* *«#©*§£SIJ£l$IBI£iIJi 
so v ~j y (DWmsm J: 0 S»iJ>fe#ttr^t§ ti-ci? 
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$W|5]BS3 O-Ci*. l60psSf>*200ps<D{5tSS^rBl?:W 
^S28©SI5£'*?:7T£fl3(,\ #fl?ffc£40ps£ bite 
#IE9iBCn«:K6ti!Scl>. #»?IIK:j:*itt3 6K: 

^©aiMfe-ctai* war* ^ * *ttfBM0iaft& 

[0078] 

[26W©$)J|i] ±a©J:5tc*»l8«ctt. 3E(cfitT©<fc 

-rftto^^SWB. -£*i-etiSfc££ io 

t (omi^LWt z> c t ic «t 9 fflftE * ci -j vm^on-sm 
&-cmt s a-cmiE vuv ? m ^ottffi*warr s© 

®ji^^>'T©iiMB$ra?r/h$<-rs (waft*-*) 20 

©ttoWWHt/t bt *) it> 53pjW3$««ct». *©*S*i 
L T . SIS A j7t ©iSSiUbfCf* 5 ?gatt*©iittJR<^ 

nsactfttiawti. • /has®!©^*^^ 

4. Sfc, #»tt*'h3<T4fc»K:jE&»<»:7r©» 

©snaths < dsafb-rs) .&§#&(,>©•?. w 
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[H 1 1 ##MB©39i©JB» 1 ©f*5** Ji/(4*aW»B 
Kl O£^T08g0 

[02] x&wommmm 2 ©?*s? * ^mammm 
882 o^-rmsss 

[03] *ftW<Dmm<DBm 3 ©f^ * JU&fBfflHMa 
&3O=&^f|5|gg0 

[04] fE*©-W©?*^ juUfiMW»ia» 10 0 4 

[ft#©lftiy§] 

1 0 -mm<DBm 1 ©f^*jutMBW»H» 

2 0 -ssjs©»*2 ©^^ji/ffiffiwaea 

3 0 -Stat©»*3 ©^dfJU&ffiWflPHBS 
3 l-lf-f jMj ?*ji£|g|B 

1 0 0 •••&*©— ^©f^^&tBMt^SS 

B0-F0. A1~F5. X1~X8. G1-G10, 

H1-H8, J1~J5, Ll-L8-it^f77 

K 1 ~K 4 - pJ^jIS*^* y 7 7 

VCDL1. VCDL2-«EWajljffiS 

DLL1. DLL2. DLL3. DLL4. DLL5, 

DLL6. DLL7-lSai. *?)l>-7 

SI. S2. S3. S4. S 5 -jltR|5|8S 

PD1. P D 2 , PD3. PD4. PD5, PD6. P 

CP1. CP2. CP3. CP4. CP5. CP6. C 
P7"5 L + -y^>7' 

LPF1, LPF2. LPF3. LPF4. LPF5. 
LP F 6 . LPF7-o>i7^-X7 -< 
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